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OFHCAL CIRCUIT ENC LOSURE. 



This invention concerns an optical drcuit enclosure and in particular an enclosure for 
pre-fabricated pre-installed optical drcuits or optical drcuit components. 

Fibre optic circuits may contain spUtters, filters, attenuators and other passive or 
active optical components, each of which is normally provided with optical fibres for 
connecting these components to other components. Optical components can be connected by 
splicing tiie ends of tiie fibre protruding firom the components to be joined. For permanent 
connections it is normally preferred to spUce tiie fibres using a suitable spUcing device, 
however, it is also possible to connect fibres uang suitable connectors. In order to facilitate 
tiie connection of optical components to a fibre optic network such as a telecommunications 
network it is usually convenient to mount tiie optical components to be connected witiiin a 
so-called "organiser tray" which comprises a tiray like structure having various component 
holders, spUce holders and/or optic fibre storage regions located witirin a tiiermoplastic 
closure. This arrangement facilitates field installation of optical components smce a high 
degree of component and fibre organisation can be achieved with tiie organiser tray. 

Closures having an organise tiray witii a storage compartment on tiie underside of the 
tray are known. However, known dosure and organiser tray arrangements have a number of 
drawbacks particularly where it is desirable to install expensive and/or deUcate optical 
components since great care must be taken not to damage such components when access to 
tiie organiser tray is reqmred for field instaUations of tiie optical components witiiin tiie 
closure. The optical components may be damaged during manipulation of tiie organiser tray 
and additionaUy or alternatively by water or moisture ingress or by otiier environmental 
eflfects. 

There is a requirement therefore for an optical circuit enclosure for botii sensitive 
(and/or expensive) and less sensitive (and/or expensive) optical components tiiat can be 
readily installed in an optical circuit or network mder fidd conditions witii tiie minimum risk 
of damage to tiie more deUcate or environmentally sensitive optical components to be 
installed. 
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There is also a requirement for an enclosure where pre-fabricated factory installed 
optical components are protected from environmental and installation danoiage when the 
optical components are being connected to other optical components in the field. 

There is a further requirement for an optical circuit enclosure where factory installed 
optical components and/or circuits are protected in a container having a tamper evident seal. 

According to aspects of the invention there is an optical circuit enclosure enclosing at 
least one optical circuit or optical circuit component; the said enclosure comprising: 

an open box or tray-type container containing the said circuit(s) or component(s), 
a tray-type closure member arranged with its extemal base 

surface covering (preferably closing) the said container, the closure member carrying 
on the opposite side thereof from the container at least one ftirther optical circuit component 
for connecting the said enclosed circuit(s) or component(s) to an extemal circuit or 
component, and sealing means providing a moisture-resistant seal between the said container 
and the said closure member. 

The above aspects of the invention readily enable delicate and/or expensive optical 
circuits or components thereof to be enclosed within the container and protected from 
environmental damage and/or damage due to handling, storage, transport and installation. 
The sealing means readily prevents liquid or vapour ingress to the enclosed container to 
protect the component or components therein. The ftirther optical components on the side of 
the tray type closure member opposite from the side of the container readily permit the 
enclosed component or components to be optically connected to an extemal optical circuit or 
network. In this way it is possible to connect the enclosed component or components 
without physically accessing the component within the enclosed container. 

Preferably, the said sealing means comprises a laminar sheet intermediate the said 
container and the said closure member. In such an embodiment the laminar sheet can enclose 
the container in such a way that the closure member protects the laminar sheet as well as the 
optical component or components contained within the container. In this way a relatively 
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thin sheet can be interposed between the container and closure member so that a moisture 
resistant seal is formed independently of the closure member material. In other embodiments 
the sealing means may be fiuther provided by the interengaging surfaces of the container and 
closure member when formed of suitable material, for example aluminium or other metals. 

5 

In preferred embodiments, the said laminar sheet comprises a metallised moisture 
resistant layer. Preferably, the metallised layer comprise an alurainium laminate. 

Preferably, the said sealiag means provides a moisture resistant seal between the said 
10 container, the said closure member and fibre optic connecting cables exiting the enclosed 
region of the container fi-om the enclosed component. This readily enables optic fibre or 
fibres to pass through the seal into the enclosed region of the container without affecting the 
performance of the seal. This is an important consideration since the optic fibres are 
necessary for connecting the enclosed component or components to external circuits. 

15 

In one preferred embodiment, the said sealing means comprises a pair of sealing 
members and the said optical fibres are located between the said strips and sealed to the strips 
by the application of heat and/or pressure. By accommodating the optic fibres between the 
sealing strips heat and/or pressure or both can be readily applied causing the sealing strips to 
20 change shape and surroimd the fibres. This is particularly advantageous when the sealing 
strips are made of plastic which may melt slightly, resulting in a good mutual bond and a 
good bonding with the fibres. 

Preferably, the said closure member is attachably/detachably mounted with respect to 
25 the said container. This readily enables the closure member to be removed to provide access 
to the interior region of the container so that the optical components contained therein may 
be removed replaced or repaired or for the installation of a fijrther component or 
components. 

30 In preferred embodiments, the said enclosed circuit or component is a pre-installed 

and/or pre-fabricated circuit or component installed in the said container during 
manufacturing assembly thereof This is particularly advantageous where it is required to seal 



wo 03/087912 



PCT/GB03/01458 



pre-fabricated components or circuits Tvithin the container during manufacturing assembly so 
that installation of the prefabricated circuit or components comprising the circuit can be 
automated. 

5 In preferred embodiments, the closure member closes each of the said containers, 

thereby to provide separate enclosures for respective optical circuits and/or components. 
One or more fibre splices may be mounted in a splice holder mounted on the external base 
surface of the closure on the opposite side thereof from the container for connecting these 
components or the enclosed component or components to an eternal circuit or network. 
10 The extemal base surface of the closure member may further contain spare lengths of fibre 
for field installation etc. Components such as couplers and splitters are generally quite robust 
and therefore may be readily mounted on the extemal base surface of the closure member 
without significant risk of damage during installation to an extemal network or circuit. 

15 In preferred embodiments, the enclosure further comprises at least one fiirther 

container and the said closure member closes each of the said containers, thereby to provide 
separate enclosures for respective optical circuits and/or components. This readily enables a 
single closure member to be used in combination with a plurality of containers so that a 
plurality of enclosures are formed on the side of the closure member opposite that of the 

20 extemal base surface of the closure member containing the further components. This is 

particularly advantageous in embodiments where two or more expensive or sensitive optical 
components or circuits are required to be separated from each other and tibie further 
component(s) on the opposite side of the closure member. 

25 According to a further aspect of the invention there is an optical circuit enclosure 

enclosing at least one pre-fabricated and pre-iostalled optical circuit or optical circuit 
component, the said enclosure comprising: 

an open box or tray-type container containing the said circuit(s) or component(sX 
a tray-type closure member arranged with its extemal base surface covering 
30 (preferably closing) the said container, the closure member carrying on the opposite side 
thereof from the container at least one fiirther optical circuit component for connecting the 
said enclosed circuit(s) or component(s) to an extemal circuit or component. 
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In this aspect of the invention the container is specifically designed for factory 
installation of pre-fabricated optical circiiit(s) and/or component(s) during manufacturing 
assCTably. The closure member protects the circuit(s) and/or component(s) located in the 
5 container and fiwUier provides an organiser type tray for storing other components on the 
external base surface covering the container, including for example spare lengths of fibre and 
fibre splices for cormecting the components to an external network or circuit. This 
arrangement is particularly advantageous for field installation since sensitive and/or expensive 
pre-fabricated factory installed components and circuits can be located securely within the 
10 enclosed container while other less sensitive components can be conveniently positioned on 
the external side of the closure member for field installation. 



According to anotiier aspect of the invention there is an optical circuit enclosure 
enclosing at least one optical circuit or optical circuit component together with lengths of 
15 optical fibre which extend outwards of the enclosure for optically connecting the said 

enclosed circuit(s) or component(s) to an external circuit or component, the said enclosure 
comprising: 

a tray-type container containing the said enclosed circuit(s) or 
component(s), and 

20 a tamper-evident closure member sealing the said container around the said enclosed 

circuit(s) or component(s) and the enclosed lengths of optical fibre. 



This aspect of the invention shares all the advantages mentioned above in relation to 
the second aspect while providing fiirther advantages in relation to installing optical circuits 

25 and components in the container during manufacturing assembly with a tamper evident 

closure. In this way it is possible to seal the component(s) and/or circuit(s) in the container 
in such a way that removal of the closure member will not be possible without breaking the 
factory seal. This aspect of the invention readily enables factory installed components to be 
despatched in tamper evident sealed containers so that subsequent access to the installed 

30 components will be evident on inspecting the condition of the factory seal. This readily 
enables manufecturers to guarantee the satisfectory performance of factory installed 
components since malftmction of the components can be readily attributed to faulty 
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manufacture if the seal rCTaains unbroken during a prescribed guarantee period. In this way it 
is possible for conq)onent manufacturers to supply optical component(s) and/or circuits in an 
enclosure according to this aspect of the invention with a conditional guarantee against 
component malfimction, that is to say conditional on the tamper evident seal not being 
5 broken which may otherwise indicate the installed components have been accessed during 
installation or maintenance in the field, possibly resulting in damage to the installed 
components. 

In preferred embodiments, the said tamper evident closure member comprises a 
10 laminar element sealed to the perimeter of the open end of the said container. The laminar 
element can physically protect the factory installed components while sealing the open end of 
the container. The laminar element may provide an intermediate seal between the container 
and an adjoining organiser tray type closure member which may contain at least one fiirther 
optical circuit component on the external base surface of the closure member for optically 
15 coimecting the enclosed components to an external optical circuit. In such embodiments the 
laminar element provides a flat surface on which the organiser tray can be mounted with 
respect to the container. 

Preferably the laminar element comprises a moisture resistant barrier. This can 
20 prevent water and/or moisture ingress into the sealed container* In alternative embodiments 
the laminar element may not be entirely moisture resistant and in such embodiments the 
optical components and/or circuit may be enclosed within a moisture resistant sealed 
envelope with the fibre ends extending outwards of the envelope for connection with fiirther 
optical components and/or circuits on the other side of the laminar element. 

25 

The laminar element may comprise a flexible sheet having a metallised moisture 
resistant layer. The metallised layer may comprise a layer of aluminium for protecting the 
optical components against moisture ingress. 

30 Preferably the laminar element is sealed to the periphery of the container by way of 

the container having a flat lim extending aroimd the outer perimeter of its open end so that 
the laminar element may be joined to the rim by adhesive, for example a hot melt adhesive, or 
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other means. 

Various embodiments of the invention will now be more particularly described, by 
way of an example, with reference to the accompanying drawings, in which: 

Figure la is an ejcploded perspective view of an optical drcuit enclosure 
according to an arraagement of the invention; 

Figure lb is a perspective view similar to that of Figure 1 of an optical circuit 
enclosure according to a second arrangement of the invention; 

Figure 2 is an exploded perspective view similar to that of Figure la, but with 
an optical drcuit enclosure according to a further arrangement of the invention; 

Figure 3 is an e3q)loded perspective view of the enclosure of Figure 2 with a 
different type of prrfabricated circuit to be ^closed to that shown in Figure 2; 

Figure 4 is an exploded perspective view of an enclosure similar to that of 
Figure 2 with separate open containers for containing separate optical drcuits or 
components; and 

Figure 5 is an exploded perspective view of an enclosure similar to Figure 2 
with an open container having two separate compartments for enclosing separate optical 
drcuits or components. 

Referring to Figure la, an optical circuit endosure 10 comprises a rectangular shaped 
open container 12 in tiie form of a shallow rectangular tray type structure having a flat rim 14 
surrounding a hollow interior region 1 6 of the ti-ay. The size and shape of the hollow region 
16 is sufficient to accommodate components of a pre-fiibricated or pre-assembled optical 
circuit 1 8, for example. Various types of optical circuit may be located in the region 16 of 
the container and may be moxmted with respect to the container by various mounting means, 
for example by snap-fit connections or adhesive etc. In the embodiment of Figure la it is 
preferred, although not essential, that the optical circuit components 18 are mounted within 
the region 16 during manufecturing assembly of the enclosure 10. 

The enclosure fiirther comprises a dosure member 20 which also may be considered 
to comprise a rectangular tray type structure having a flat rectangular base 22 and upstandmg 
wall sections 24 which form a continuous wall on the external surfece (upper surface in the 
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drawing of Figures la and lb) of the closure member. In the context of this description the 
"external base surface" of the closure member refers to the surface on the opposite side of the 
closure member 20 from the enclosed container 12. The reverse surface (not shown) on the 
opposite side of the closure member to the external base surface is flat so that a seal can be 
5 formed between the closure member and the rim 14 of the container 12. 

The seal is provided by a thin laminar sheet 26 interposed between the container and 
closure member. The seal can comprise a moisture resistant seal and additionally or 
alternatively a tamper evident seal closure member closing the open end of the container 12. 

10 The laminar sheet 26 preferably comprises an aluminium layer to provide or enhance the 
moisture resistant properties of the seal. The dimensions of the sheet are approximately the 
same as the dimensions of the container and closure member so that that a seal is formed 
continuously around the periphery of the enclosure along the flat rim surface 14 of the 
container. The laminar sheet 26 may be joined to the rim 14 by adhesive, for example a hot 

15 melt adhesive. 



A pair of ramp type openings 29 are provided within the rim between the flat surface 
of the rim 14 and the interior region 16 of the container for accommodating fibre ends 42 of 
the circuit 18 extending from the interior 16 to the outer surface of the sheet 26. 

20 

The container and closure member materials are also moisture resistant and may 
comprise aluminium, alloys of aluminium or otiier metals. In other embodiments the 
container and enclosure member may comprise moisture resistant polymers, for example. 



25 The external base surface of the closure member is provided with various features for 

mounting or holding ftirther optical circuit components, for instance splitters, couplers, 
filters, attenuators, and/or other active and passive optical components and free or uncut 
lengths of optic fibre or fibre ends. In this respect the enclosure of the present invention 
contemplates that delicate, sensitive and/or expensive optical components will be installed as 

30 prefabricated circuits or otherwise in the enclosed region 16 so that they are fiilly protected 
from environmental damage and/or damage caused during installation of the optical circuit in 
an external circuit or network, while more robust components are mounted on the external 
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base surface of the enclosure member so that the closure member constitutes a conventional 
organiser tray. 

In the arrangement of Figure la, the external base surface of the closure member 20 
5 includes a pair of upstanding mounting elements 28 for mounting optic fibre splice holders 
(not shown) and open regions 30 for storing spare lengths of fibre. A pair of apertures 29 are 
provided at opposite ends in the base 22 of the closure member to accommodate the fibre 
ends 42 passing through the openings 29 into the interior regions 30. 

10 The enclosed components 18 are connected to fibres which pass through the seal for 

connecting these components to other components as desired. It is preferred that the fibre 
ends are sealed between the sheet 26 and the rim 26 by adhesive. Alternatively or 
additionally the fibre ends can be accommodated between two sealing strips (not shown) so 
that they axe not in direct contact with either the container 12 or closure 20 when they pass 

15 through the seal 26, By providing a pair of sealing members in the region of the seal 26 for 
sealing the fibres, the strips can be sealed around the fibres by the application of heat and/or 
pressure. This sealing of the fibres may be achieved by the optical fibre sealmg method 
described in GB patent application no. 01 10366.2 which will be discussed in more detail 
below. 

20 

In the altemative arrangement of Figure lb the sheet 26 has been removed so that the 
container is closed directly by the closure member 20. In this arrangement a tamper evident 
seal may be provided around the adjoining rims of the container 12 and closure 20. The base 
22 engaging the rim 14 may constitute a moisture resistant seal between the enclosed region 
25 16 and the other side of the closure member. 

In another embodiment (not shown) the invention also contemplates arrangements in 
which the container is closed by the sheet 26 which constitutes a factory installed tamper 
evident closure member and/or seal. The enclosed container n:iay be subsequently attached to 
30 an organiser Ixay type closure such as that of closure 20 in Figures 1 a and lb when installed 
in an external optical circuit. In this arrangement the tamper evident seal protects the 
optical components during storage, transport and/or installation and may additionally. 
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although not necessarily, provide a moisture resistant seal or barrier for the installed 
components. 

Referring now to Figure 2, in a second arrangement the enclosure 10 comprises a 
5 container 12 and an enclosure member 20 of slightly different proportions to that of Figure la 
and lb. In this arrangement the laminar sheet 26 has been removed and the base portion 22 
of the closure member comprises a series of apertures 32 so that the enclosed region 16 on 
the underside of the closure member 20 is not sealed with respect to the upper or external 
side thereof In the arrangement shown the enclosure is suflBciently long to accommodate 
10 two prefabricated optical circuits 18 in a side-by-side arrangement witihdn the container. The 
optical circuits 18 are similar although not identical to each other but are prefabricated for 
factory installation within the container 12 in the same way as the circuit 1 8 of Figure 1 . 

The optical circuits 18 are prefabricated in accordance with the method described in 
15 GB patent application no. 0129906.4. This method of assembling a fibre optic circuit 

comprises the steps of providing fibre optic components connected to optical fibres having 
fibre ends, arranging the fibre optic components on a support 34, routing the fibre ends in 
accordance with a predetermined circuit configuration, and splicing and/or connecting the 
fibre ends so as to complete the circuit. In this method a plurality of fibre ends 42 are spliced 
20 simultaneously and supported in a splice holder 36. 

These prefabricated pre-assembled optical circuits 18 are mounted within 
correspondingly shaped recesses 38 provided in the mtemal surface of the container 12. The 
support members 34 may be connected to the container surface by adhesive, snap-fit 
25 connections or other moimting means during factory installation of the circuits dviring 

manufacturing assembly. One or both of the circuits 1 8 shown in the embodiment of Figure 2 
may be replaced with the hermetically sealed circxiit shown in Figure 3 . 

Referring to Figure 3, the enclosure 10 is identical to that shown in Figure 2 but in 
30 this drawing the optical circuit or components 18 are hermetically sealed within a moisture 
resistant envelope 40 before being mounted in the internal region 16 of the container. In this 
arrangement the electronic components or circuit 18 are hermetically sealed such that the 
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fibre ends 42 connected to the components being sealed extend outwards of the seal for 
connection to other components. This method of seahng optical components may be as is 
described in GB patent application 01 10366.2 which describes a method of sealing the 
enclosing space into which at least one optical fibre is fed. This method comprises the steps 
5 of: providing a container having an opening, providing two sealing strips, accommodating a 
portion of at least one optical fibre between the two sealing strips, applying heat and/or 
pressure to the strips to as to produce a sealing member which sealing encloses the at least 
one fibre, placing the sealing member in the opening and applying heat and/or pressure to the 
container so as to seal the opening on to the strips. In this method it is preferred that the 
10 container is constituted by a bag made of a laminate comprising aluminium and 

that the sealing strips are made of plastic £uid are provided with a layer of hot melt 
adhesive. 

In tilie arrangements of Figures 2 and 3 the fibres ends 42 may be connected to 
15 components on the extemal base surface of the closure 20 by passing through one or more of 
the apertures 32 formed in the base portion 22 of the closure. This provides the advantage 
that delicate, sensitive and/or expensive optical components or circuits may be enclosed in the 
region 16 during manufacturing assembly and thereby protected by the closure 20 firom 
damage during installation of the circuit or components to an extemal circuit or network. 
20 This provides for additional automation of the manufacturing assembly process since only 
those components that access is required to need to be mounted on the external base surface 
of the closure or tray organiser 20. 

In the arrangement of Figure 4, a pair of optical circuits 18 are arranged in side by 
25 side relation as in the arrangement of Figure 2. In Figure 4, however, the circuits are 

enclosed in separate containers 12 and covered by separate tamper evident sheets 26. In this 
arrangement the enclosed containers 12 are each independently moimted on the underside of 
tile organiser tray closure member 20. This arrangement readily enables the same or diflFerent 
components and/or circuits to be mounted independently of each other with respect to the 
30 closure member 20. In the arrangement one or both the optical circuits 1 8 may be replaced 
by a hermetically sealed optical circuit of the type shown in Figure 3. 
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In the etnbodiment of Figure 5 the container 12 is provided with an upstanding 
dividing wall 50 for dividing the interior region 16 into two separate compartments so that 
each component encloses a separate optical circuit 18 in side by side relation. The optical 
circuits may be the same type or different, for example as shown in Figures 2 or 3 . 

5 

The present invention includes a variant wherein optical fibres entering and/or leaving 
the enclosure are sealed between opposed portions of the tamper-evident closure member, 
instead of between the tamper-evident closure member and the container tray. This variant 
according to the present invention has the advantages that the location of the sealed fibre 
1 0 entry and exit points can readily be altered in the installation factory to suit particular user 
requirements, without re-designing the container; that the entry/exit points can be located 
above the container and wholly within its periphery, thus reducing the overall spread of the 
enclosure; and that the closure member can be more reliably sealed to the container surface in 
the absence of intervening optical fibres. 

15 

Specific embodiments of this variant of the present invention will now be described by 
way of example, with reference to the accompanying drawings, wherein: 

Figure 6 shows optical circuitry with optical fibres leadmg to and firom the same being 
laid between opposed portions of a flexible, metallised tamper-evident closure sheet; 
20 Figure 7 shows the two portions of the closure sheet sealed aroimd the fibres; 

Figure 8 shows the assembly after rotation of the closure sheet in the sense indicated 
by the arrows in Fig, 2; 

Figure 9 shows the assembly of Fig. 3 being brought towards the tray-type container; 

Figure 10 shows the enclosure resulting from Fig. 4; 
25 Figure 1 1 shows an alternative position of the fibre entry and exit seals achieved 

simply by altering the shape and arrangement of the closure sheet; and 

Figures 12 and 13 show the aforementioned less favourable arrangement, not 
according to the present invention, wherein the fibres are sealed between the closure sheet 
and the container surface. 



30 
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This variant of the invention can readily be understood from these drawings without 
further e>q)lanation This variant can be combined with any appropriate embodiments or 
features hereinbefore described. 

5 Although the invention has been described with reference to embodiments shown in 

the accompanying drawings it is to be imderstood that the invention is not so limited to those 
precise embodiments and that various changes and modifications may be effected without 
fiirther inventive skill and effort. For example, the seal between the container and closure 
member in the arrangement of Figure la may be replaced by a gasket or o-ring type seal or 
1 0 other sealing means if required. 



